Differential androgen sensitivity is associated with clonal heterogeneity in steroid metabolism, ornithine decarboxylase regulation and IL-1alpha action in mouse mammary tumor cells.
Upon androgen deprivation, Shionogi (SC-115) mouse mammary tumors undergo phenotypic changes enabling their escape from growth dependence on androgens. Even within androgen-responsive cell populations, marked clonal heterogeneity is observed in the trophic effects of androgens. The present study compares several parameters of androgen action between three SC-115 cell clonal subpopulations exhibiting high (clone 107), low (clone S1A2) and no trophic response (clone 415) to androgens. These parameters pertain to (1) kinetics of androgen binding, (2) metabolism of 5alpha-dihydrotestosterone (DHT), 5alpha-androstane-3alpha,17beta-diol (3alpha-diol) and 5alpha-androstane-3beta,17beta-diol (3beta-diol), (3) ornithine decarboxylase (ODC) activity and (4) interleukin-1alpha (IL-1alpha) action on cell proliferation. Only marginal differences in the affinity and abundance of androgen-specific binding sites were detected between the three clones. While clone S1A2 degraded DHT to 3alpha-diol at a much faster rate than the highly androgen-sensitive 107 cells and androgen-insensitive 415 cells, differences in the rates of intracrine conversion of 3alpha-diol and 3beta-diol to DHT did not correlate with the ability of these steroids to stimulate cell proliferation. Induction of ODC activity at the onset of exponential growth was strongly DHT-dependent in 107 cells, whereas this dependence was markedly attenuated in androgen-hyposensitive cells. Unexpectedly, DHT strongly repressed the marked ODC induction resulting from fresh medium addition in 415 cells which show no growth response to androgens. Low IL-1alpha concentrations were mitogenic in all three SC-115 clones. Whereas the mitogenic action of IL-1alpha was completely androgen-dependent in 107 cells, this dependence was relieved in S1A2 cells, which responded to DHT and IL-1alpha in an additive fashion. Thus, clonal heterogeneity in the pattern of steroid metabolism within Shionogi tumors cannot solely account for loss of androgen dependence, which may rather correlate with the constitutive activation of transduction pathways controlling the expression of growth-associated genes (e.g. ODC) by serum growth factors, including IL-1alpha.